
jatempl
Text Box
EXHIBIT "I-9"PART D



3-61

Maunalei Shaft 1 
 
Well No.   5253-01 
Drilled      1936 
Ground Elevation         294’ 
Depth        293’ 
Bottom of Hole            1 
Initial Water Level                    2.4’ 
Initial Chlorides                 374 mg/L 
Pump    Horizontal skimming shaft 
Last Replaced   - - - - - - 
Use   1937- ?  
Notes: 
 Could never deliver more than 100,000 GPD 
 without appreciable increase in chlorides. 

FIGURE 3-43. Maunalei Shaft 1

Monthly Precipitation - Lanai City 
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FIGURE 3-44. Maunalei Shaft 2

M au n a le i S h a ft 2  
 
W e ll N o .   5 1 5 4 -01  
D rille d       1 9 36  
G ro u n d  E le va tio n          8 51 ’ (87 5 ’ a t po rta l) 
D e p th         3 72 ’ 
B o tto m  o f H o le        4 79 ’ 
In itia l W a te r Le ve l               7 39 ’ 
In itia l C h lo ride s                    3 1  m g /L  
P u m p    5 0 0  gp m  e lec tr ic  lin e  sh a ft  
L a s t R e p lac e d     1 9 8 7  re c o nd itio n ed    
U se    1 9 3 7 - 1 9 9 5  p o ta b le  o ff line  s ince  07 /9 5  
N o te s : 
 S h a ft 2  w a s  o n ce  th e  m a jo r s ou rce  fo r L an a `i C ity .  It h a d  a  
 6 0 0  G P M  su b m e rs ib le  pu m p pe r 1 9 91  sa n ita ry  su rve y, 9 00  G P M  p e r  
 1 9 9 8  sa n ita ry  su rve y.  N o t m en tio ne d  in  2 00 5  sa n ita ry  s u rve y.  
 B o o s te r B yro n  Ja ck son  V L T  ve rtica l bo o ste r - va ria b le  0  to  60 0  G P M  
 2 0 0  H P , 36 0 0  R P M , 4 4 4  V P  F ra m e , 2 2 5  A m p  F 1  E le c tric  M o to r. 
 O n e  h u nd re d  th irty  five  fe e t d ow n  fro m  th e  e n tran ce  to  s h a ft 2  is   
 a  ve rtica l w e ll.  W a te r w a s  pum p e d to  a  b o os te r s ta tion . A  19 8 9  rep o rt  
  n o te d  w a te r le ve ls  d ro pp ing  in  b o th  M a u n a le i T u n n e ls  &  M a u n a le i  
 S h a ft du e  to  d rou g h t c o nd itio ns .  P e rio d ic  W ate r R ep o rts   
 in d ica te  ze ro  us e  s ta rtin g  in  199 5 .

Monthly Precipitation - Lanai City 
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M aunale i Shaft # 2 - Pumpage
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M aunale i Shaft # 2 - Chlorides
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Maunalei Shaft # 2 - Water Levels
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M a u n a le i  T u n n e l  2  ( “ U p p e r ” )
 
W e ll  N o .    5 0 5 3 - 0 2  
D r i l le d       1 9 1 1  
G r o u n d  E le v a t io n       1 ,5 0 0 ’  
D e p th     -  -  -  -  -  -  
B o t to m  o f  H o le    -  -  -  -  -  -  
In i t ia l  W a te r  L e v e l              1 ,5 0 0  
In i t ia l  C h lo r id e s             -  -  -  -  -  -  
P u m p     -  -  -  -  -  -  
L a s t  R e p la c e d    -  -  -  -  -  -  
U s e    1 9 2 6 - 1 9 9 1  p o ta b le  
N o te s :  
 W a s  o n c e  m a jo r  s o u rc e  fo r  c i ty .   C o m b in e d  y ie ld  o f   U p p e r   
 &  L o w e r  tu n n e ls  w a s  o n c e  a b o u t  2 7 5 ,0 0 0  G P D ,  w i th  a n o th e r   
 2 2 0 ,0 0 0  G P D  f r o m  th e  s h a f t ,  o r  n e a r ly  h a l f  a  m i l l io n  G P D   
 f r o m  th e  c o m b in e d  M a u n a le i  s o u r c e s .   A  1 9 8 9   c o m p a n y   
 r e p o r t  n o te s  w a te r  le v e ls  d ro p p in g  in  b o th  M a u n a le i  T u n n e ls  &   
 M a u n a le i  S h a f t  d u e  to  d r o u g h t c o n d i t io n s .   P e r io d ic  W a te r  R e p o r ts   
 in d ic a te  n o  f lo w s  a s  o f  1 9 9 5 .   H o w e v e r ,  1 9 9 8  S a n i ta r y  S u r v e y   
 in d ic a te s  th a t  th e  L o w e r  T u n n e l  s t i l l  p r o v id e s  w a te r  to  a  b o y   
 s c o u t  c a m p  &  a  b e e  k e e p in g  fa c i l i t y .  3 0 ,0 0 0  g a llo n  s te e l  ta n k   
 is  c h lo r in a te d  m a n u a lly  to  a c c o m m o d a te  e v e n ts .  C o s ts  o f   
 u s in g  M a u n a le i to  s e r v e  c i t y  c o n s id e r e d  to o  h ig h .  T u n n e ls   
 c o u ld  b e  G W U D I .  
.  

FIGURE 3-45. Maunalei Tunnel - Upper

Monthly Precipitation - Lanai City 
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Upper M aunale i T unne l  - Water Delivery
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Upper Mauna le i Tunne l - Chloride s
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Upper Maunalei Tunnel - Water Levels
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FIGURE 3-46. Maunalei Tunnel - Lower

M a u n a le i T u n n e l 1  (“ L o w e r” )
 
W e ll N o .   5 0 5 3 -0 1  
D r ille d       1 9 1 1  
G ro u n d  E le v a tio n       1 ,1 0 3 ’ 
D e p th     -  -  -  -  -  -  
B o tto m  o f H o le    -  -  -  -  -  -  
In it ia l W a te r L e v e l            1 ,1 0 3  
In it ia l C h lo r id e s             -  -  -  -  -  -  
P u m p     -  -  -  -  -  -  
L a s t R e p la c e d    -  -  -  -  -  -  
U s e    1 9 2 6 -1 9 9 5  p o ta b le  
N o te s : 
 W a s  o n c e  m a jo r s o u rc e  fo r  c ity .  C o m b in e d  y ie ld  o f  U p p e r  
 &  L o w e r tu n n e ls  w a s  o n c e  a b o u t 2 7 5 ,0 0 0  G P D , w ith  a n o th e r  
 2 2 0 ,0 0 0  G P D  fro m  th e  s h a ft,  o r  n e a r ly  h a lf a  m illio n  G P D   
 fro m  th e  c o m b in e d  M a u n a le i s o u rc e s .  A  1 9 8 9   c o m p a n y   
 re p o rt n o te s  w a te r le v e ls  d ro p p in g  in  b o th  M a u n a le i T u n n e ls  &   
 M a u n a le i S h a ft d u e  to  d ro u g h t c o n d it io n s .  P e rio d ic  W a te r R e p o rts   
 in d ic a te  n o  f lo w s  a s  o f 1 9 9 5 .  H o w e v e r , 1 9 9 8  S a n ita ry  S u rv e y   
 in d ic a te s  th a t th e  L o w e r T u n n e l s til l p ro v id e s  w a te r to  a  b o y   
 s c o u t c a m p  &  a  b e e  k e e p in g  fa c ili ty . 3 0 ,0 0 0  g a llo n  s te e l ta n k   
 is  c h lo rin a te d  m a n u a lly  to  a c c o m m o d a te  e v e n ts . C o s ts  o f  
 u s in g  M a u n a le i to  s e rv e  c ity  c o n s id e re d  to o  h ig h . T u n n e ls   
 c o u ld  b e  G W U D I. 

Lower Maunalei Tunnel -  Water Levels
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Lower Maunalei Tunnel - Chlorides
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Lower Maunalei Tunnel - Water Delivery
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FIGURE 3-47. Well 1

Well 1
Well No. 4853-02
Drilled 1945
Ground Elevation 1,265
Depth 1,274
Bottom of Hole       -9
Initial Water Level    876
Initial Chlorides - - - - -   mg/L
Pump 340 GPM submersible Crown

 3,470 RPM, 9 Stages
Hitachi 100 HP Motor Installed 2005

Rebuilt and Drive Line 
Shaft Replaced 1987
Motor Replaced               2005
Used 1937-Present

Irrigation - Manele

Notes:
“Due for major overhaul”  JH Parker, 1989
600 GPM pump 2002
Throttled back to 300 in October 2003
Replaced with 340 GPM pump in 2005

Well 1 - Pumpage
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We ll 1 - C hloride s

0 .00
50 .00

100 .00
150 .00
200 .00
250 .00
300 .00
350 .00
400 .00
450 .00
500 .00

1/
1/

19
88

1/
1/

19
89

1/
1/

19
90

1/
1/

19
91

1/
1/

19
92

1/
1/

19
93

1/
1/

19
94

1/
1/

19
95

1/
1/

19
96

1/
1/

19
97

1/
1/

19
98

1/
1/

19
99

1/
1/

20
00

1/
1/

20
01

1/
1/

20
02

1/
1/

20
03

1/
1/

20
04

1/
1/

20
05

1/
1/

20
06

1/
1/

20
07

1/
1/

20
08

1/
1/

20
09

Ch
lo

ri
de

s

Well 1 - Water Levels

0.00
100.00
200.00

300.00
400.00
500.00
600.00
700.00
800.00
900.00

1/
1/

19
88

1/
1/

19
89

1/
1/

19
90

1/
1/

19
91

1/
1/

19
92

1/
1/

19
93

1/
1/

19
94

1/
1/

19
95

1/
1/

19
96

1/
1/

19
97

1/
1/

19
98

1/
1/

19
99

1/
1/

20
00

1/
1/

20
01

1/
1/

20
02

1/
1/

20
03

1/
1/

20
04

1/
1/

20
05

1/
1/

20
06

1/
1/

20
07

1/
1/

20
08

1/
1/

20
09

W
at

er
 L

ev
el

Monthly Precipitation - Lanai City 

0

5

10

15

20
J-

88

J-
89

J-
90

J-
91

J-
92

J-
93

J-
94

J-
95

J-
96

J-
97

J-
98

J-
99

J-
00

J-
01

J-
02

J-
03

J-
04

J-
05

J-
06

J-
07

J-
08

J-
09

Year

In
ch

es

Supporting Documentation - Lanai Island WUDP - DWS Amended Draft - February 25, 2011



3-66

FIGURE 3-48. Well 2 / Shaft 3

Well 2 / Shaft 3 
 
Well No.    4953-01 
Drilled       1946 
Ground Elevation        1,510’ 
Depth          609 
Bottom of Hole               901’ 
Initial Water Level              - - - - - - - 
Initial Chlorides              - - - - - - - mg/L 
Pump    1200 GPM vertical turbine 
    Fairbanks Morse Pomona 
    Ingersoll Rand Booster 75 HP  
    Electric motor  FL Amp  90 480 Volt 
Last Replaced     - - - - - -  
Use    1946 - present   
    Potable.  
    Used for irrigation in past. 
Notes: Well 2 / Shaft 3 was once the major source for the plantation  
 Water deliveries declined during the 1980s “due to drought”. 
 By 1989, the pump was nearing need of replacement. 
 A 1989 report listed the pump as an electric powered line shaft.

We ll 2 - Pumpage
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FIGURE 3-49. Well 3 - Old

Well 3 – “Old” (No Well Completion Report for New Well 3 Yet)
 
Well No.    4954-01 
Drilled       1950 
Ground Elevation        1,850’ 
Depth       1,199 
Bottom of Hole               651’ 
Initial Water Level                 1,078’ 
Initial Chlorides              - - - - - - - mg/L 
Pump    900 GPM Byron Jackson submersible 
    300 HP electric motor FL Amp 74 
Last Replaced      1978  
Use    1950 - present   
    Potable.  
    Used for irrigation in past. 
    Could serve City or Manele. 
Notes:  
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FIGURE 3-50. Well 4

Well 4 
 
Well No.    4952-02 
Drilled       1950 
Ground Elevation        2,327’ 
Depth       1,178’ 
Bottom of Hole            1,149’ 
Initial Water Level                 1,576’ 
Initial Chlorides              - - - - - - - mg/L 
Pump        900 GPM submersible Byron Jackson 
     300 HP electric motor  2300 volts 
Last Replaced    Motor Replaced 2006, 1984 
Use    1950 - present   
    Potable.  
    Can be used for irrigation too.  
Notes:  As of the 1989 report, this was the “best” well on the island,  
 carried 20% of the withdrawal load. Per 1999 sanitary survey,  
 average flow was 1,000 GPM.
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FIGURE 3-51. Well 5

Well 5 
 
Well No.    4852-02 
Drilled       1950 
Ground Elevation        2,296’ 
Depth       1,122’ 
Bottom of Hole            1,174’ 
Initial Water Level                 1,548’ 
Initial Chlorides              - - - - - - - mg/L 
Pump         900 GPM submersible Byron Jackson 
Last Replaced        1984  
Use    Not in use since 1994.   
    Potable or Irrigation. 
    Was used for irrigation - especially 
                                                          as back-up for south slopes 
Notes:  Water deliveries from this pump were declining  
             by the late 1980s. 
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FIGURE 3-52. Well 6 

Well 6 
 
Well No.    5054-02 
Drilled       1986 
Ground Elevation        1,910’ 
Depth       1,310’ 
Bottom of Hole               600’ 
Initial Water Level                 1,005’ 
Initial Chlorides                      23 mg/L 
Pump         550 GPM submersible Byron Jackson 
    1800 RPM 
Motor    200 HP Type H 14” Volt  
Last Replaced     2006  
Use    1990-present   
    Potable  
    Municipal 
Notes:   Currently serves Lana`i City & related areas.  
 1998 & 2005 sanitary survey noted 900 GPM submersible pump. 
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FIGURE 3-53. Well 7

W ell 7 
 
W ell No.    5055-01 
D rilled     1987 
G round E levation     2 ,100’ 
Depth    1 ,650’ 
Bottom  of H ole            450’ 
In itia l W ater Leve l                 650’ 
In itia l C hlorides                   67 m g/L 
Pum p     W as 500 G PM  Layne Bowler 
     Vertica l turb ine oil lubricated 
     Cum m ing NTA 8559 Prim e M over Engine 
     230 Net BHP, 1800 RPM  
Last Replaced     1987  
U se    N ot in  use   
    Potab le   
    Irrigation or M unic ipa l 
Notes:   Had d irect feed  to  the irrigation system  at the  
 north  end o f the  p lantation. 
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FIGURE 3-54. Well 8

Well 8 
 
Well No.    4954-02 
Drilled     1990 
Ground Elevation      1,902 
Depth     1,490’ 
Bottom of Hole             412’ 
Initial Water Level               1,014’ 
Initial Chlorides                     40 mg/L 
Pump    850 GPM submersible Byron Jackson 
    300 HP Type H 14” Byron Jackson Motor 
    F1 Amp 74  2300 Volt  
Last Replaced    1991  
Use    1995-present   
    Potable. Municipal. 
Notes 
 1998 sanitary survey noted avg flow of 705 GPM. 
 Rise in water levels reported in 2002 appears to have been due to a  
 change in measurement method. 

We ll 8 - Pumpage
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Well 8 - Chlorides
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Well 8 -  Water Levels
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Monthly Precipitation - Lanai City 

0

5

10

15

20
J-

88

J-
89

J-
90

J-
91

J-
92

J-
93

J-
94

J-
95

J-
96

J-
97

J-
98

J-
99

J-
00

J-
01

J-
02

J-
03

J-
04

J-
05

J-
06

J-
07

J-
08

J-
09

Year

In
ch

es

Supporting Documentation - Lanai Island WUDP - DWS Amended Draft - February 25, 2011



3-73

FIGURE 3-55. Well 9

Well 9 
 
Well No.    4854-01 
Drilled       1990 
Ground Elevation        1,411 
Depth       1,451’ 
Bottom of Hole               -40’ 
Initial Water Level                    808 
Initial Chlorides               - - - - - -  mg/L 
Pump      300 GPM submersible Byron Jackson 
      Franklin Electric 100 HP F1 Amp 148 
      480 Volt 
Last Replaced     Motor, 2005,  Pump, 1993  
Use    1994-present   
    Manele GC & Landscape Irrigation 
    Pump lowered 42’ in 10/2003

Well 9 - Pumpage
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Well 9 - Chlorides
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Well 9 -  Water Levels
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FIGURE 3-56. Well 10

Well 10 
 
Well No.    4555-01 
Drilled       1989 
Ground Elevation        1,228’ 
Depth       1,020’ 
Bottom of Hole               208’ 
Initial Water Level                    208’ 
Initial Chlorides               1,300 or 330  mg/L * 
Pump         300 GPM 
Last Replaced        1993  
Use      
 
Notes:    *Discrepancy between CWRM database 
    and Lana`i Water Resources Report. 
    Lana`I WR report est of 1,300 mg/L  
    makes more sense at that elevation.

Monthly Precipitation - Lanai City 
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This experimental well was drilled in part 
to try to test the extent of the utilizable 
aquifer at the edges of the Palawai Basin.  
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